Abstract This paper introduces a device providing close local lighting to the affected part, where the operation-purpose astral lamp alone cannot shed light directly, in an operation room of hospitals or clinics, which helps clinical doctors perform safe treatment of the affected part deep inside a human body. This medical assisting lighting is a device necessary to prevent fatal operation failures, which can occur with minute operation processes, such as tumor removal or angiorrhaphy. The components, such as the light source and power supply were designed to be low power consuming and small in size, have a narrow angle lens was used to increase the light spreading effect and focused illumination. The end-caps of the light transmission device using an optical cable and the lighting device were designed in the waterproof type to enable disinfection of these devices after use for the next patients. According to the measurement of the light source properties made after development of the retractor lighting device, the illumination intensity was 490 lux, the brightness was 11,550cd/㎡, general color rendering index was 78, color temperature was 11,000K, and the intensity distribution was even, which were confirmed to be adequate for medical assisting local lighting. 
Introduction
The retractor is an apparatus used in every hospital or clinic to open the affected part for the purpose of securing space around the treatment spot for clear view and smooth operation, when the affected part is located deep in a human body. Medical Retractors are traction apparatus for medical purposes and have diverse types depending on operations and cases [1] .
Retractor types are largely divided to manual Retractors and Self-Retractors. A manual retractor is used by a person other than the operating person to maintain the affected part as opened while a self-retractor opens and fixes the affected part and its usage may change depending on the scale of each hospital or clinic, or operation scale. The manual retractor is used less and less because of the issues of operation radius and complexity of operations, while use of the self-retractor is increasing because once it fixes the affected part, it keeps fixing. But, in case direction of light needs to be changed, position of the retractor should also be changed, which is inconvenient. To solve this problem, some doctors use head lamp but its use is substantially low because of its inconvenience, and heating and weight of the lamp.
Therefore, sometimes, fatal operation failures are caused by instant misjudgment of doctors even in a simple operation, and consequently patients' lives may be endangered [2] . Hence, rather than for mere merchantability, marketability, or competitiveness, retractors with a lighting deice need to be developed in order to ensure lives of patients' while operation.
In this research, a lamp was installed to the Self-Retractor which is the most widely used by general surgery, thoracic surgery and orthopedic surgery, to develop an anti-fouling and water-resistant LED lamp type [3] Self-Retractor by which light source is directly illuminated to the affected part without shade, so that clinical surgeons may directly shed bright light to the blind spot created even by the astral lamp to easily secure clear view during operation. Table 1 shows the Optical properties The lamp's power supply can be used for more than 10 hours by charging once and adopts the constant 
Optical lens
The lens was attached to the terminal of the optical fiber to improve the opening angle property of the light beam emitted through the optical fiber. This is because light spread effect is necessary depending on the treatment spot and LED is made to shed light on an extremely small part in a narrow space due to its strong straightforwardness. Also, coating process is A narrow lens was used to make the equipment applicable for local lighting. [ Table 2 ] lists the specifications of the lens used for the experiment. In the design of the connection part between the light source and the optical fiber, a preliminary experiment verified that if the light from the light source is focused by using a lens and if this is put into the anti-reflection coated optical fiber, the total light intensity generated from the light source can be delivered relatively efficiently. But, in this case, an adaptor was employed because it was impossible to install an attach & detachable structure with the LED and focusing lens integrated, at a limited space.
Also, a lens was attached to the optical fiber terminal to improve the opening angle property of the light emitted through optical fiber. This is to give light spread effect to prevent that the lighting effect of LED may be reduced significantly because LED has strong straightforwardness and so illuminates only an extremely small part in a narrow space. This is also required for the coating process to prevent lighting from being insufficient due to contamination by operation waste during operation.
Design of detachable function
There may be several reasons for making a retractor attach & detachable, but it should be made such because of the sterilizing and disinfection process after use, above all other reasons. After use, metal equipment is usually washed by flowing water and disinfected by a high pressure sterilizer or a sterilizer.
The sterilizer does not use high temperature and so cause no substantial problem, but if the high pressure sterilizer is used, the built-in battery may cause problems.
Therefore, in this experiment, the retractor equipment was designed in such a detachable way that the equipment can be disinfected as a whole system in the disinfection process of using a sterilization gas but can be disinfected in separation if the high pressure sterilizer is used. Particularly, a special connector was made so that the Vaginal Specula upper part where optical fiber is attached and the pendulum part where power supply is built-in are separated from each other, and as the materials used are not easily rusted or deformed under high pressure and temperature, these do not cause any problems to washing and disinfection.
Also, waterproof functions, such as water resistance, easy maintenance and easy sterilization and disinfection, were supplemented so that washing and disinfection would not be inconvenient during clinical use, and disassembly & assembly of the corresponding parts was made easy for maintenance. This equipment was made to be a simple equipment without any separate care besides charging when it is not used.
Experimental results and discussion
In this experiment, 0.2W LED (2ch.), portable power supply and optical fiber were used to emulate the retractor's lighting device, and then the equipment was made for verification.
As measurement values of the light source obtained after making, illumination intensity LED (Mod. 9000) was 490lux at the 10㎝ distance and brightness (MINOLTA LS-100) was 11,550cd/㎡. [ Fig. 5] show
Prototype performance test. 3. Also, this development has significant meaning as a medical assisting lighting considering that this equipment can easily be applicable to other medical equipment and the scope of usage is very wide.
